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(54) Card connecting adapter 

(57) A card connecting adapter (100) for connect- 
ing, to a card slot (202) of one standard, a card (1 10) of 
another standard. The adapter (100) has a first connect- 
ing portion (1) corresponding to the card slot (202), a 
second connecting portion (2) corresponding to the 
card (1 10), a plurality of terminals (20) for electrical con- 
nection to the card (110), a shutter mechanism (7, 59, 
60, 73, 74), and a locking mechanism (91, 92). The 
shutter mechanism (7, 59, 60, 73, 74) has a shutter 
member (7) displaceable between a protecting position 
where the terminals (20) are protected from the exterior 



and a connecting position where the terminals (20) are 
exposed, and an interlocking mechanism (59, 60, 73, 
74) for displacing the shutter member (7) in synchroni- 
zation with operations for mounting/removing the card 
(110) on/from the second connecting portion (2). The 
locking mechanism (91, 92) allows the displacement of 
the shutter member (7) when mounting the card (1 10), 
while inhibiting the displacement of the shutter member 
(7) when removing the card (110). 
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Description 



[0001] The present invention relates to a card con- 
necting adapter for relaying and connecting an informa- 
tion equipment such as a personal computer and a card s 
for expanding the feature of the information equipment. 
[0002] In recent years, a PC card slot has been gen- 
erally provided in a notebook-sized personal computer. 
The feature of the notebook-sized personal computer 
can be expanded by mounting a PC card on the PC card 10 
slot. Examples of the PC card include a flash memory 
card, a modem card, and an SCSI (Small Computer 
System Interlace) card. 

[0003] The PC card adheres to a standard set by 
PCMCIA (Personal Computer Memory Card Interna- 75 
tional Association), and its external form is a rectangle 
having a width of 54.0 mm and having a length of 85.6 
mm as viewed from the top. There are two types of PC 
cards; one having a thickness of 3.3 mm (type I) and the 
other having a thickness of 5.0 mm (type II). 2 o 
[0004] On the other hand, in a small-sized information 
equipment which is represented by a portable informa- 
tion equipment, a digital camera, and an electronic 
notebook, a PC card cannot be used as it is due to a 
strict request for miniaturization. Therefore, a smaller- 25 
sized CF (CompactFlash (trademark) ) card may, in 
some cases, be used. A representative of the CF card is 
a flash memory card. The CF card containing a flash 
memory is used for storing data representing an image 
picked up by the digital camera or data representing a 30 
schedule or an address in the electronic notebook. 
[0005] The CF card adheres to a standard set by CFA 
(CompactFlash Association). Conventionally, a CF card 
in an external shape of a rectangle having a width of 
36.4 mm and having a length of 42.5 mm as viewed 35 
from the top and having a thickness of 3.3 mm has been 
generally used. 

[0006] A small-sized information equipment does not 
necessarily have sufficient data processing capabilities. 
Therefore, for example, a digital camera is often under 40 
the necessity of accepting and editing data representing 
collected images in the notebook-sized personal com- 
puter, and an electronic notebook is often under the 
necessity of exchanging data representing a schedule 
or an address between the electronic notebook and a 45 
notebook-sized personal computer. 
[0007] If an attempt to mount a CF card on a note- 
book-sized personal computer is made in order to 
accept data in a small-sized information equipment in 
the notebook-sized personal computer, the CF card so 
cannot be mounted as it is because the PC card slot is 
constructed in accordance with the standard set bv 
PCMCIA. 

[0008] A card connecting adapter for connecting a CF 
card to a PC card slot has been conventionally pro- 55 
vided. 

[0009] The card connecting adapter has at its front 
end a first connecting portion connected to the PC card 



slot, and has at its rear end a second connecting portion 
connected to the CF card. The construction thereof in 
the vicinity of the second connecting portion is illus- 
trated in Fig. 14. 

[001 0] Metal cover plates 302 and 303 for discharging 
a static charge from the human body are respectively 
provided on an upper surface and a lower surface of a 
card connecting adapter 301, similarly to a PC card. A 
plurality of terminals 306 are provided in parallel in a 
second connecting portion 305. The metal cover plates 
302 and 303 respectively extend to positions where they 
can cover, from above and beneath, the plurality of ter- 
minals 306. By this construction, the terminals 306 are 
protected from deformation due to an external force. 
[0011] The card connecting adapter 301 is con- 
structed in imitation of a PC card of the type II, for exam- 
ple, and the distance between the surfaces of the metal 
cover plates 302 and 303 (that is, the thickness of the 
adapter 301) is set to 5.0 mm. In this case, a CF card 
307 having a thickness of 3.3 mm enters a portion 
between the metal cover plates 302 and 303, so that it 
can be connected to the terminals 306. 
[001 2] A CF card 307 and the card connecting adapter 
301 are thus integrated to form a PC card of the type II 
as a whole, which can be mounted on a PC card slot 
[0013] In a CF card containing a flash memory, a 
request to increase its storage capacity is strong. In 
order to meet the request, a CF card 310 adhering to a 
new standard which has the same plane shape as that 
in the conventional example arrl has a thickness of 5.0 
mm has been proposed, as shown in Fig. 15. The CF 
card adhering to the proposed standard shall be 
referred to as " a CF card of a type II". 
[0014] The CF card 310 of the type II has a thickness 
of 5.0 mm, which is the same as that of the card con- 
necting adapter 301. Since the CF card 310 of the type 
II cannot enter the portion between the metal cover 
plates 302 and 303, it cannot be mounted on the card 
connecting adapter 301. 

[0015] The increase in the thickness of the card con- 
necting adapter 301 is not allowed because it does not 
meet the type II standard of the PC card. Therefore, it is 
considered that the CF card 31 0 of the type II is allowed 
to be mounted by eliminating projected parts 302a and 
303a of the metal cover plates 302 and 303 to make the 
terminals 306 bare. 

[001 6] If the terminals 306 are bare, however, the ter- 
minals 306 may be deformed upon receipt of an exter- 
nal force under the circumstances where a CF card is 
not mounted. 

[001 7] An object of the present invention is to provide 
a card connecting adapter so constructed that terminals 
can be effectively prevented from being deformed even 
when the thickness of the card connecting adapter and 
the thickness of a card mounted the reon are equal to 
each other. 

[0018] A card connecting adapter according to the 
present invention is used for connecting, to a card slot 



<EP 0939582A2_L> 



2 



i 



EP 0 939 582 A2 



adhering to a predetermined first standard (for example, 
a type II set by PCMCIA), a card adhering to a second 
standard different from the first standard (for example, a 
CF card of a type II). The adapter comprises a first con- 
necting portion adhering to the first standard, a second 5 
connecting portion adhering to the second standard, a 
plurality of terminals provided in the second connecting 
portion for electrical connection to the card adhering to 
the second standard, a shutter mechanism having a 
shutter member provided so as to be displaceable w 
between a protecting position where the plurality of ter- 
minals are protected from the exterior and a connecting 
position where the plurality of terminals are exposed, 
and an interlocking mechanism for displacing the shut- 
ter member from the protecting position to the connect- 15 
ing position in synchronization with an operation for 
mounting the card on the second connecting portion, 
while displacing the shutter member from the connect- 
ing position to the protecting position in synchronization 
with an operation for removing the card from the second 20 
connecting portion, and a locking mechanism which 
enters an unlocked state where the displacement of the 
shutter member is allowed in synchronization with the 
operation for mounting the card on the second connect- 
ing portion, while entering a locked state where the dis- 2 s 
placement of the shutter member is inhibited in 
synchronization with the operation for removing the card 
from the second connecting portion. 
[0019] According to the above-mentioned construc- 
tion, the shutter member is displaced from the protect- 30 
ing position to the connecting position in 
synchronization with the operation for mounting the 
card, so that the terminals in the second connecting 
portion are exposed. Therefore, the card can be con- 
nected to the second connecting portion irrespective of 35 
the thickness of the card. Even when the thickness of 
the card connecting adapter and the thickness of the 
card mounted thereon are equal to each other, there- 
fore, the connection therebetween is not interfered with. 
[0020] On the other hand, the shutter member is dis- 40 
placed from the connecting portion to the protecting 
position in synchronization with the operation for remov- 
ing the card In a state where the card is removed, there- 
fore, the terminals in the second connecting portion are 
protected from deformation due to an external force. 45 
[0021] Further, in the present invention, the locking 
mechanism for locking the shutter member at the pro- 
tecting position are provided in order to reliably protect 
the terminals in the second connecting portion. The 
locking mechanism enters the unlocked state in syn- so 
chronization with the operation for mounting the card, 
while entering the locked state in synchronization with 
the operation for removing the card. Consequently, the 
mounting of the card is not interfered with, and the dis- 
placement of the shutter member is reliably regulated in 55 
a state where the card has been removed. When the 
card is removed, therefore, the terminals in the second 
connecting portion may not be carelessly exposed. 
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[0022] It is preferable that the locking mechanism 
enters the unlocked state earlier than the time when the 
sliding of the shutter member is started by the interlock- 
ing mechanism. 

[0023] The interlocking mechanism may comprise a 
guiding member for guiding the card in the direction in 
which the shutter member is mounted/removed. 
[0024] More specifically, the interlocking mechanism 
may comprise a spring member for elastically urging the 
shutter member toward the protecting position. 
[0025] According to the construction, the return of the 
shutter member to the protecting position at the time of 
the operation for removing the card can be achieved in 
simple construction by using the spring member. 
[0026] It is preferable that the interlocking mechanism 
is so constructed that the shutter member is displaced 
with an end surface of the card and an end of the shutter 
member being kept abutted against each other. Conse- 
quently, the terminals in the second connecting portion 
are always protected by either the shutter member or 
the card, so that they can be more reliably prevented 
from being deformed due to an external force. 
[0027] Furthermore, the locking mechanism may com- 
prise a locking spring member which is disengaged 
from the shutter member upon being deformed by the 
mounting of the card, while being returned to an 
engaged state with the shutter member by the removal 
of the card. In this case, if the locking spring member is 
deformed by a predetermined part of the mounted card, 
for example, the locking mechanism can be realized in 
simple construction. 

[0028] More specifically, it is preferable that the lock- 
ing spring member have an abutting portion which is 
abutted against the card that is being mounted and an 
engaging portion which is engaged with a predeter- 
mined part of the shutter member, and is elastically 
deformed upon abutment of the card that is being 
mounted against the abutting portion, the engaging por- 
tion and the shutter member being disengaged from 
each other by the elastic deformation. 
[0029] It is preferable that the locking spring members 
are provided in relation to both sides with respect to the 
direction of mounting of the card. In this construction, 
even if one of the locking spring members and the shut- 
ter member is disengaged from each other by the fin- 
gers of a user, for example, the engaged state of the 
other locking spring member is not released, so that the 
shutter member is not carelessly displaced. That is, 
both the locking spring members are not disengaged 
from the shutter member so long as the card is not 
inserted, thereby making it possible to effectively protect 
the terminals in the second connecting portion. 
[0030] It is preferable that the shutter member has ter- 
minal insertion holes each of which can contain a pre- 
determined number of terminals out of the plurality of 
terminals in the second connecting portion, so that the 
plurality of terminals can be contained in the plurality of 
terminal insertion holes at the protecting position, while 



3 



DOCID: <EP 0939582A2J_> 



5 



EP 0 939 582 A2 



6 



being exposed from the plurality of terminal insertion 
holes at the connecting position. 
[0031] According to this construction, the terminals 
can be protected by containing a predetermined 
number (which may be one or two or more) of terminals s 
in each of the terminal insertion holes, thereby making it 
possible to effectively prevent the terminals from being 
deformed. 

[0032] It is preferable that each of the terminal inser- 
tion holes corresponds to one of the terminals in the 10 
second connecting portion. 

[0033] According to this construction, the terminals 
are respectively contained in the terminal insertion 
holes, thereby making it possible to more reliably pre- 
vent the terminals from being deformed. is 
[0034] The shutter member may have a pair of flat 
plates arranged opposite to each other with the plurality 
of terminals in the second connecting portion inter- 
posed therebetween, so that the plurality of terminals 
can be contained in a containing space between the 20 
pair of flat plates at the protecting position, while being 
exposed from the containing space between the pair of 
flat plates at the connecting position. 
[0035] According to this construction, the terminals 
can be protected by the pair of flat plates, thereby mak- 25 
ing it possible to simplify the construction of the shutter 
member. 

[0036] By way of example only, specific embodiments 
of the present invention will now be described, with ref- 
erence to the accompanying drawings, in which:- 30 

Fig. 1 is a perspective view showing the construc- 
tion of a card connecting adapter according to an 
embodiment of the present invention; 
Fig. 2A is a plan view of the card connecting 35 
adapter, Fig. 2B is a side view thereof, and Fig. 2C 
is a front view thereof; 

Fig. 3 is a cross-sectional view taken along a line 
Ill-Ill shown in Fig. 2A; 

Fig. 4A is a plan view showing the construction of a 40 
frame, and Fig. 4B is a cross-sectional view taken 
along a line IV-IV shown in Fig. 4A; 
Fig. 5A is a side view of a second connecting por- 
tion, Fig. 5B is a plan view thereof, and Fig. 5C is a 
cross-sectional view taken along a line V - V shown 4s 
in Fig. 5B; 

Fig. 6A is a side view of a shutter member, Fig. 6B 
is a plan view thereof, Fig. 6C is a cross-sectional 
view taken along a line VI - VI shown in Fig. 6B, and 
Fig. 6D is a front view thereof; so 
Fig. 7A is a side view of an assembly of the second 
connecting portion and the shutter member, Fig. 7B 
is a plan view thereof, and Fig. 7C is a cross-sec- 
tional view taken along a line VII - VII shown in Fig 

Frg. 8 is a plan view showing a state before a CF 
card is mounted; 

Fig. 9 is a plan view showing an intermediate state 



where a front end of the CF card is inserted into the 
position where it is abutted against the shutter 
member; 

Fig. 10 is a plan view showing an intermediate state 
where the CF card is further advanced from the 
state shown in Fig. 9; 

Fig. 1 1 is a plan view showing a state where the CF 
card is completely inserted; 
Figs. 12A to 12E are front views showing various 
modified examples of the shutter member; 
Fig. 13 is a perspective view for explaining a man- 
ner where the card connecting adapter is used; 
Fig. 14 is an illustration showing the construction of 
a connecting portion between a conventional card 
connecting adapter and a CF card; and 
Fig. 15 is an illustration for explaining problems in a 
case where the conventional card connecting 
adapter and a CF card of the type II are connected 
to each other. 

[0037] Fig. 1 is a perspective view showing the con- 
struction of a card connecting adapter 110 according to 
one embodiment of the present invention. The card con- 
necting adapter 100 is, as shown in Fig. 13, adapted to 
a PC card slot 202 adhering to a standard of the type II 
set by PCMCIA which is provided in an information 
equipment 201 such as a notebook-sized personal 
computer, and can take the form of a PC card adhering 
to the standard of the type II set by PCMCIA in a state 
where a CF card 1 10 of the type II is mounted. 
[0038] Fig. 2A is a plan view of th3 card connecting 
adapter 100, Fig. 2B is a side view thereof, and Fig. 2C 
is a front view thereof. Fig. 3 is a cross-sectional view 
taken along a line III - III shown in Fig. 2 A. 
[0039] The card connecting adapter 100 has a first 
connecting portion 1 which is to be mounted on a con- 
nector (not shown) provided in a depth of the PC card 
slot 202 (see Fig. 13), a second connecting portion 2 on 
which the CF card 1 10 is mounted, and a printed circuit 
board 3 in which a wiring pattern for connecting the first 
connecting portion 1 and the second connecting portion 
2 is formed. Wiring formed on the printed circuit board 3 
connects a plurality of terminals 10 provided side by 
side in the first connecting portion 1 with a plurality of 
terminals 20 provided side by side in the second con- 
necting portion 2 in a predetermined manner. The termi- 
nal 10 is a female terminal which can be engaged with 
a male terminal on the PC card slot 202. The terminal 
20 is a male terminal which can be engaged with a 
female terminal on the CF card 1 10. 
[0040] More specifically, the card connecting adapter 
100 has a frame 5 composed of a resin molded product, 
the first connecting portion 1 is fixed to one end of the 
frame 5, and the second connecting portion 2 is fixed to 
the vicinity of the center of the frame 5. The printed cir- 
cuit board 3 is fixed between the connecting portions 1 
and 2. Metal cover plates 8 and 9 are respectively dis- 
posed on an upper surface and a lower surface of the 
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frame 5. The metal cover plates 8 and 9 are electrically 
connected to a ground conductor pattern on the printed 
circuit board 3 so that a static charge produced from the 
body of a user can be discharged. 
[0041] The frame 5 has a pair of arms 51 and 52 
extending parallel to each other toward the direction 
away from the first connecting portion 1 from both sides 
of the second connecting portion 2, and a mounting 
space 55 for receiving the CF card 110 is formed 
between the arms 51 and 52. Notches for opening the 
mounting space 55 are respectively formed in the metal 
cover plates 8 and 9. The size of the notch is approxi- 
mately equal to that of the external form of the CF card 
1 10 as viewed from the top. 

[0042] A shutter member 7 is arranged in the vicinity 
of root portions of the arms 51 and 52. The shutter 
member 7 is slidably displaceable with respect to the 
second connecting portion 2 in a direction parallel to the 
terminals 20. The shutter member 7 is for protecting the 
terminals 20 in the second connecting portion 2 from 
deformation due to an external force, and is mounted on 
the frame 5 so as to be slidable between a protecting 
position (a position shown in Fig. 3) where the terminals 

20 are covered and a connecting position where the ter- 
minals 20 are exposed to allow the connection to the CF 
card 110. 

[0043] Fig. 4A is a plan view showing the construction 
of the frame 5, and Fig. 4B is a cross-sectional view 
taken along a line IV - IV shown in Fig. 4A. Figs. 4A and 
4B illustrate a structure excluding the metal cover plates 
8 and 9 and the first connecting portion 1 . The shutter 
member 7 is indicated by a two-dot and dash line. The 
frame 5 has a pair of side bars 53 and 54 parallel to 
each other, and a connecting bar 56 for connecting the 
side bars 53 and 54 at their positions near the first con- 
necting portion 1. Mounting recesses 57 and 58 are 
formed on opposite surfaces in the vicinities of the cent- 
ers of the side bars 53 and 54, and mounting projections 

21 and 22 at both ends of the second connecting por- 
tion 2 are respectively engaged with the recesses 57 
and 58. 

[0044] Portions on the side of the mounting space 55 
of the side bars 53 and 54 respectively constitute the 
above-mentioned arms 51 and 52. The arms 51 and 52 
respectively have rails 59 and 60 formed on their inner 
side surfaces serving as guiding members, extending to 
the vicinities of their intermediate portions from the root 
portions, for guiding the CF card 1 10. The rails 59 and 
60 are composed of keys which are slidably engage 
able with key grooves 111 (see Fig. 1) formed on both 
sides of the CF card 1 10 for assisting a mounting oper- 
ation of the CF card 1 10 as well as preventing the CF 
card 110 from being mounted on the card connecting 
adapter 1 00 with the card turned over. 
[0045] Steps 61 and 62 are respectively provided at 
positions, near the second connecting portion 2, of the 
arms 51 and 52. The steps 61 and 62 can receive a pair 
of arms 71 and 72 projected forward from both sides of 



the shutter member 7. The shutter member 7 is urged 
forward by a pair of helical compression springs 73 and 
74 interposed between the second connecting portion 2 
and the shutter member 7. The forward movement of 

s the shutter member 7 by an urging force of the helical 
springs 73 and 74 is regulated by the steps 61 and 62. 
[0046] Locking springs 91 and 92 constituting locking 
mechanisms are respectively mounted on the arms 51 
and 52 of the frame 5. Each of the locking spring 91 and 

io 92 is constructed by deforming low carbon steel wires, 
and has a mounting portion 93 which is curved by about 
180 degrees, an abutting portion 94 which is deformed 
in an angular shape so as to be projected toward the 
mounting space 55 in the middle portion on one side of 

is the mounting portion 93, and an engaging portion 95 
extending toward the shutter member 7 from the abut- 
ting portion 94 and having a front end 95a which is 
curved toward a side surface of the shutter member 7. 
The mounting portions 93 of the springs 91 and 92 are 

20 respectively fitted in bosses 63 and 64 provided in the 
vicinities of front ends of the arms 51 and 52, and the 
engaging portions 95 are respectively engaged with 
engaging projections 65 and 66 provided in the vicinities 
of the root portions of the arms 51 and 52. The locking 

25 springs 91 and 92 produce forces to direct the engaging 
portions 95 toward the sides of the shutter member 7. 
[0047] The respective abutting portions 94 in the lock- 
ing springs 91 and 92 are projected from the surfaces of 
the rails 59 and 60. In the process of inserting the CF 

30 card 1 10 along the rails 59 and 60, therefore, the abut- 
ting portions 94 and a side surface of the CF card 1 10 
are abutted against each other, and when the CF card 
110 is further inserted, the engaging portions 94 are 
pressed into the arms 51 and 52 against spring forces 

35 of the locking springs 91 and 92. Correspondingly, the 
engaging portions 95 are displaced away from the sides 
of the shutter member 7. 

[0048] Figs. 5A to 5C are diagrams for explaining the 
construction of the second connecting portion 2, where 

40 Fig. 5A is a side view, Fig. 5B is a plan view, and Fig. 5C 
is a cross-sectional view taken along a line V - V shown 
in Fig. 5B. The second connecting portion 2 has a plu- 
rality of male terminals 20 which are respectively 
engaged with a plurality of terminals arranged in a con- 

45 necting portion 112 (see Fig. 1 ) at a front end of the CF 
card 110, and a main body 25 composed of a resin 
molded product for holding the plurality of male termi- 
nals 20 in parallel. The terminal 20 passes through the 
main body 25. its one end constituting a contact portion 

so which is engaged with the terminal provided in the con- 
necting portion 112 of the CF card 1 10, and the other 
end constituting a mounting portion which is connected 
to the printed circuit board 3 by soldering. 
[0049] The main body 25 is formed so as to extend in 

55 a direction perpendicular to the terminals 20, and has 
mounting projections 21 and 22, integrally formed at 
both its ends, which are respectively engaged with the 
recesses 57 and 58 of the frame 5. Spring mounting 
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recesses 27 and 28 for receiving the helical springs 73 
and 74 are respectively formed, facing the shutter mem- 
ber 7, in the vicinities of both the ends of the main bodv 
25. 

[0050] Figs. 6A to 6D are diagrams for explaining the 
construction of the shutter member 7, where Fig. 6A is 
a side view, Fig. 6B is a plan view, Fig. 6C is a cross- 
sectional view taken along a line VI - VI shown in Fig. 
6B, and Fig. 6D is a front view. The shutter member 7 is 
composed of a resin molded product integrally formed, 
and has a main body 77 having terminal insertion holes 
75, whose number is the same as the number of the ter- 
minals 20 in the second connecting portion 2, each of 
which can contain one of the terminals 20 formed 
therein, a pair of arms 71 and 72 respectively formed so 
as to be projected from both sides of the main body 77, 
and slide guiding portions 81 and 82 respectively 
extending in the direction away from the arms 71 and 72 
from the sides of the main body 77. The slide guiding 
portions 81 and 82 are connected to each other by a 
plate-shaped portion 79. A recess 76 which can receive 
the main body 25 of the second connecting portion 2 is 
formed below the plate-shaped portion 79. In the main 
body 77, spring mounting recesses 781 and 782 for 
respectively recieving the helical springs 73 and 74 are 
formed parallel to the terminal insertion holes 75 at 
positions facing the recess 76. 

[0051] Rails 83 and 84 are respectively formed in the 
arms 71 and 72, which are capable of guiding the CF 
card 110 upon being engaged so as to be slidable with 
the key grooves 1 1 1 on both sides of the CF card 110. 
[0052] The slide guiding portions 81 and 82 are 
formed in a laid "IT shape opened toward the second 
connecting portion 2 as viewed from the side, and can 
be respectively slidably engaged with the mounting pro- 
jections 21 and 22 in the second connecting portion 2. 
For preventing the mounting projections 21 and 22 from 
being dropped, drop preventing projections 85 are 
respectively formed at front ends of the slide guiding 
portions 81 and 82, thereby preventing, after the second 
connecting portion 2 and the shutter member 7 are 
assembled with the helical springs 73 and 74 inter- 
posed therebetween, an obtained assembly from being 
disassembled. 

[0053] Engaging recesses 87 and 88 are respectively 
formed on side surfaces at both the ends of the main 
body 77, which are engaged with the engaging portions 
95 of the locking springs 91 and 92. 
[0054] Figs. 7A to 7C are diagrams showing the con- 
struction of an assembly of the second connecting por- 
tion 2 and the shutter member 7, where Fig. 7A is a side 
view, Fig. 7B is a plan view, and Fig. 7C is a cross-sec- 
tional view taken along a line VII - VII shown in Fig. 7B. 
In Figs. 7A and 7B, the shutter member 7 is indicated by 
a two-dot and dash line. The assembly is obtained by 
respectively mounting the helical springs 73 and 74 on 
the spring counting recesses 27 and 28 of the connect- 
ing portion 2 and the spring mounting recesses 781 and 
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782 of the shutter member 7, inserting the terminals 20 
in the second connecting portion 2 into the terminal 
insertion holes 75, and engaging the mounting projec- 
tions 21 and 22 with the slide guiding portions 81 and 

s 82. 

[0055] The assembly is mounted on the frame 5 by 
respectively engaging the mounting projections 21 and 
22 with the recesses 57 and 58 of the frame 5. Prior to 
mounting the assembly on the frame 5, the terminals 20 
10 in the second connecting portion 2 are soldered to the 
printed circuit board 3, and the terminals 10 in the first 
connecting portion 1 are soldered to the printed circuit 
board 3. Accordingly, an assembly of the first connect- 
ing portion 1, the second connecting portion 2, the 
is printed circuit board 3 t and the shutter member 7 is 
actually mounted on the frame 5. 
[0056] Thereafter, the metal cover plates 8 and 9 are 
respectively mounted on the frame 5 from above and 
below, to complete the card connecting adapter 100. in 
20 this state, the shutter member 7 can slide in a direction 
parallel to the terminals 20 upon being guided by the 
slide guiding portions 81 and 82 of the second connect- 
ing portion 2 and a lower surface of the metal cover 
plate 8 on the upper surface of the frame 5. 
25 [0057] Rgs. 8, 9, 10 and 1 1 are plan views succes- 
sively showing state transitions when the CF card 1 1 0 is 
being mounted on the card connecting adapter 110. 
[0058] Fig. 8 illustrates a state before the CF card 1 1 0 
is mounted. In this state, the shutter member 7 is at the 
30 protecting position where the terminals 20 in the second 
connecting portion 2 are embedded in ihe- terminal 
insertion holes 75 to be protected from deformation due 
to an external force, and front ends of the pair of arms 
71 and 72 are respectively abutted against the steps 61 
35 and 62 of the frame 5. At this time, the engaging por- 
tions 95 of the locking springs 91 and 92 are respec- 
tively engaged with the engaging recesses 87 and 88 
on the side surfaces of the shutter member 7, locking 
the shutter member 7 at the protecting position. That is, 
40 even if a user attempts to press the shutter member 7 
with his or her fingers, the shutter member 7 is regu- 
lated from sliding by the function of the locking springs 
91 and 92. Even if the abutting portion 94 of one of the 
two locking springs 91 and 92 is pressed by a penpoint, 
45 for example, so that the engagement of the engaging 
portions 95 with the engaging recesses 87 and 88 of the 
shutter member 7 is released on one side, the sliding of 
the shutter member 7 is regulated by the engagement of 
the engaging portions 95 with the shutter member 7 on 
so the other side. 

[0059] Fig. 9 illustrates an intermediate state where 
the front end of the CF card 110 is inserted into the posi- 
tion where it is abutted against the shutter member 7. In 
this state, the abutting portions 94 of both the locking 
55 springs 91 and 92 are pressed into the frame 5 by the 
side surfaces of the CF card 1 10. Correspondingly, the 
engagement of the engaging portions 95 with the 
engaging recesses 87 and 88 on the side surfaces of 
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the shutter member 7 is released on both sides of the 
shutter member 7 Consequently, the shutter member 7 
is slidabte along the terminals 20. 
[0060] Fig. 10 illustrates an intermediate state where 
the CF card 110 is further advanced from the state 
shown in Fig 9 The shutter member 7 which is 
unlocked retreats upon beng pressed by the front end 
of the CF card 1 10 At this time, the second connecting 
portion 2 stands still against the frame 5, so that the ter- 
minals 20 are proiected from the terminal insertion 
holes 75 of the shutter member 7. The projected termi- 
nals 20 are engaged with the terminals provided in the 
connecting portion 1 12 of the CF card 110. 
[0061] Fig 11 illustrates a state where the CF card 
110 is completely inserted In this state, a rear end sur- 
face of the main body 77 of the shutter member 7 is 
abutted against a from end surface of the second con- 
necting portion 2, to regulate further insertion of the CF 
card 110. The position of the shutter member 7 at this 
time is grasped as the connecting position where the 
connection between the CF card 110 and the second 
connecting portion 2 is allowed. At this time, the termi- 
nals in the connecting portion 1 12 of the CF card 110 
and the terminals 20 in the second connecting portion 2 
are completely connected to each other, so that the CF 
card 1 10 and the card connecting adapter 100 are inte- 
grated, to assume an external form as a PC card adher- 
ing to the standard of the type II set by PCMCIA. 
[0062] Operations of the respective portions in a case 
where the CF card 1 10 is removed from the card con- 
necting adapter 100 are reverse to those in a case 
where the CF card 1 10 is mounted thereon. That is, the 
state shown in Fig. 1 1 proceeds to the state shown in 
Fig. 8 successively through the states shown in Figs. 10 
and 9. Meanwhile, the shutter member 7 follows the CF 
card 1 10 in a state where it is abutted against the front 
end of the CF card 1 10 by restoring forces of the helical 
springs 73 and 74 as the CF card 110 is extracted. 
Thereafter, the shutter member 7 is regulated from fol- 
lowing the CF card 1 10 by the abutment of the arms 71 
and 72 against the steps 61 and 62 of the frame 5. Fur- 
ther, when the CF card 1 10 retreats, the side surface of 
the CF card 1 10 and the abutting portions 94 of the lock- 
ing springs 91 and 92 are disengaged from each other. 
The engaging portions 95 and the engaging recesses 
87 and 88 on the side surfaces of the shutter member 7 
are engaged with each other by restoring forces of the 
locking springs 91 and 92. Consequently, the shutter 
member 7 is returned to the protecting position where it 
covers the terminals 20 as the CF card 1 10 is extracted, 
and the locking springs 91 and 92 are returned to their 
locked positions where they regulate the movement of 
the shutter member 7. 

[0063] As described in the foregoing, according to the 
present embodiment, the shutter member 7 retreats in 
synchronization with the operation for mounting the CF 
card 1 10, to expose the terminals 20 in the second con- 
necting portion 2 to the exterior of the shutter member 



7. Even if the distance between the respective surfaces 
of the metal covers 8 and 9 (that is, the thickness of the 
card connecting adapter 100) and the thickness of the 
CF card 110 are equal to each other, the connection 
5 therebetween can be achieved. In a state where the CF 
card 110 has not been mounted yet, the shutter mem- 
ber 7 is at the protecting position where it covers the ter- 
minals 20, so that the terminals 20 can be protected 
from the deformation due to the external force. Moreo- 
10 ver, the locking springs 91 and 92 are provided for hold- 
ing the shutter member 7 at the protecting position in 
the state where the CF card has not been mounted yet, 
so that the shutter member 7 may not carelessly slide 
so long as the CF card 1 10 is not mounted. The protec- 
75 tion of the terminals 20 from the external force is thus 
made more perfect. 

[0064] Furthermore, in removing the mounted CF card 
110, the shutter member 7 is restored to the protecting 
position by the restoring forces of the helical springs 73 
and 74, and the locking springs 91 and 92 are restored 
to the locked positions. After the CF card 110 is 
removed, therefore, the shutter member 7 can be 
returned to a state where it can reliably protect the ter- 
minals 20 from the external force. 
[0065] The shutter member 7 is always pressed 
against the front end surface of the CF card 1 10, while 
it is sliding, by the function of the helical springs 73 and 
74. Even in the course of mounting or removing of the 
CF card 110, therefore, the terminals 20 are not 
exposed to the exterior. This also makes it possible to 
effectively prevent the terminals 20 from being 
deformed due to the external force. 
[0066] Figs. 1 2A to 1 2E are front views showing vari- 
ous modified examples of the shutter member 7, which 
illustrate a state where the shutter member 7 is viewed 
from the mounting space 55. Fig. 12A illustrates the 
shutter member 7 in the above-mentioned embodiment, 
where a circular terminal insertion hole 75 is formed as 
viewed from the front for each of terminals 20, and the 
terminals 20 are respectively inserted into the terminal 
insertion holes 75. 

[0067] Fig. 12B illustrates an example in which a ter- 
minal insertion hole 75 is a square hole which is approx- 
imately square as viewed from the front. 
[0068] Fig. 12C illustrates an example in which a ter- 
minal insertion hole 75 having a rectangle shape which 
longitudinally extends as viewed from the front is formed 
for each pair of upper and lower terminals 20. In this 
case, a shutter member 7 may be constructed by over- 
lapping a pair of upper and lower molded products 7a 
and 7b as shown in Fig. 12D for convenience of the fab- 
ricating processes, for example. 

[0069] Fig. 12E illustrates an example in which a pair 
of flat plates 7A and 7B opposite to each other consti- 
tute a shutter member 7, and terminals 20 are con- 
tained in a containing space between the flat plates 7A 
and 7B. Since the sides of the terminals 20 are pro- 
tected by a frame 5, only protection of the terminals 20 
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from an external force in the vertical direction is suffi- 
cient. Even by this construction, therefore, the protec- 
tion of the terminals 20 from the external force is 
achieved. Because the terminals 20 are protected from 
deformation due to the external force, the contact 5 
among the terminals 20 need not be so considered. 
Even if the terminals 20 are not protected separately 
from one another, therefore, a necessary function of the 
shutter member 7 can be achieved by the construction 
shown in Fig. 12E. 1Q 

[0070] It is preferable that the shutter member 7 is 
composed of a resin molded product even when it has 
any one of the structures shown in Figs. 12A to 12E. In 
the case of the structure shown in Fig. 12E, however, it 
is hardly possible that the shutter member 7 is brought is 
into contact with the terminals 20, so that the flat plates 
7A and 7B may be composed of metal plates. 
[0071] Although the embodiments of the present 
invention have been described, the present invention 
can be also carried out by another embodiment. For 20 
example, it is possible to modify the locking mecha- 
nisms for locking the shutter member 7 at the protecting 
position, the interlocking mechanisms for sliding the 
shutter member 7 in synchronization with the mounting 
of the CF card 1 1 0, or any other structure. For example, 25 
a locking mechanism may be formed by providing lock- 
ing members at both ends of the shutter member 7, fur- 
ther providing a link mechanism or a cam mechanism 
for driving the locking members in synchronization with 
the mounting/removal of the CF card 1 10, and forming 30 
locking engaging recesses which can be respectively 
engaged with the locking members in corresponding 
portions of the frame 5. In this case, it is preferable that 
the link mechanism or the cam mechanism is urged 
toward its locked position by the helical springs 73 and 35 
74. 

[0072] Although in the above-mentioned embodi- 
ments, the front end surface of the CF card 110 and the 
shutter member 7 are abutted against each other, to 
prevent the terminals 20 in the second connecting por- 40 
Won 2 from being exposed, the terminals 20 may be 
temporarily exposed for a short time immediately before 
the connecting portion 1 12 of the CF card 1 10 and the 
second connecting portion 2 are connected to each 
other and immediately after they are disconnected from 4s 
each other. When the CF card 110 is mounted, there- 
fore, the shutter member 7 may start to slide from the 
protecting position to the connecting position earlier 
than the time when the front end surface of the CF card 
1 1 0 and the shutter member 7 are abutted against each so 
other. When the CF card 110 is removed, the shutter 
member 7 may slide from the connecting position to the 
protecting position slightly later than the time when the 
CF card 10 is extracted. 

[0073] A spring for urging the shutter member 7 55 
toward the protecting position is not limited to a helical 
compression spring. For example, a tension spring, a 
leaf spring, and so forth may be utilized. 



[0074] While the invention has been described in 
detail, the foregoing description is in all aspects illustra- 
tive and not restrictive. It should be understood that 
numerous other modifications and variations can be 
devised without departing from the scope of the inven- 
tion. 

[0075] This application claims priority benefits under 
35 USC § 119 of Japanese Patent Application Serial 
No. 10-45960 filed on February 26, 1998, the entire dis- 
closure of which is incorporated herein by reference. 

Claims 

1 . A card connecting adapter (1 00) used for connect- 
ing, to a card slot (202) adhering to a predeter- 
mined first standard, a card (110) adhering to a 
second standard different from the first standard, 

the card connecting adapter (110) comprising: 
a first connecting portion (1) adhering to the 
first standard; 

a second connecting portion (2) adhering to the 
second standard; 

a plurality of terminals (20) provided in the sec- 
ond connecting portion (2) for electrical con- 
nection to a card (110) adhering to the second 
standard; 

a shutter mechanism (7, 59, 60. 73, 74) having 
a shutter member (7) provided so as to be dis- 
placeable between a protecting position where 
the plurality of terminals (20) are proxacted 
from exterior and a connecting position where 
the plurality of terminals (20) are exposed, and 
an interlocking mechanism (59, 60, 73, 74) for 
displacing the shutter member (7) from the pro- 
tecting position to the connecting position in 
synchronization with an operation for mounting 
the card (1 10) on the second connecting por- 
tion (2), while displacing the shutter member 
(7) from the connecting position to the protect- 
ing position in synchronization with an opera- 
tion for removing the card (110) from the 
second connecting portion (2); and 
a locking mechanism (91 , 92) which enters an 
unlocked state where the displacement of the 
shutter member (7) is allowed in synchroniza- 
tion with the operation for mounting the card 
(110) on the second connecting portion (2), 
while entering a locked state where the dis- 
placement of the shutter member (7) is inhib- 
ited in synchronization with the operation for 
removing the card (110) from the second con- 
necting portion (2). 

2. The card connecting adapter (100) according to 
claim 1 , wherein 

the locking mechanism (91, 92) enters the 
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unlocked state earlier than when the sliding of 
the shutter member (7) is started by the inter- 
locking mechanisms (59, 60, 73, 74). 

3. The card connecting adapter (100) according to s 
claim 1 or 2, wherein 

the interlocking mechanism (59, 60, 73, 74) 
includes a guiding member (59, 60) for guiding 
the card (1 10) in the direction in which the shut- w 
ter member (7) is mounted/removed. 

4. The card connecting adapter (100) according to 
any one of claims 1 to 3, wherein 

15 

the interlocking mechanism (59, 60, 73, 74) 
includes a spring member (73, 74) for elasti- 
cally urging the shutter member (7) toward the 
protecting position. 

20 

5. The card connecting adapter (100) according to 
any one of claims 1 to 4, wherein 

the interlocking mechanism (59, 60, 73, 74) 
displaces the shutter member (7) with an end 25 
surface of the card (110) and an end of the 
shutter member (7) being kept abutted against 
each other. 

6. The card connecting adapter (100) according to 30 
any one of claims 1 to 5, wherein 

the locking mechanism (91, 92) includes a 
locking spring member (91 , 92) which is disen- 
gaged from the shutter member (7) upon being 35 
deformed by the mounting of the card (110), 
while being returned to an engaged state with 
the shutter member (7) by the removal of the 
card (110). 

40 

7. The card connecting adapter (100) according to 
claim 6, wherein 

the locking spring member (91 , 92) is deformed 

by a predetermined part of the mounted card as 

(110). 

8. The card connecting adapter (100) according to 
claim 6 or claim 7, wherein 

so 

the locking spring member (91, 92) has an 
abutting portion (94) which is abutted against 
the card (110) that is being mounted and an 
engaging portion (95) which is engaged with a 
predetermined part of the shutter member (7), ss 
and is elastically deformed upon abutment of 
the card (110) that is being mounted against 
the abutting portion (94), the engaging portion 



(95) and the shutter member (7) being disen- 
gaged from each other by the elastic deforma- 
tion. 

9. The card connecting adapter (100) according to 
any one of claims 6 to 8, wherein 

the locking spring members (91, 92) are pro- 
vided in relation to both sides with respect to 
the direction of mounting of the card (110). 

10. The card connecting adapter according to any one 
of claims 1 to 9, wherein 

the shutter member (7) has terminal insertion 
holes (75) each of which can contain a prede- 
termined number of terminals out of the plural- 
ity of terminals (20) in the second connecting 
portion (2), so that the plurality of terminals (20) 
can be contained in the plurality of terminal 
insertion holes (75) at the protecting position, 
while being exposed from the plurality of termi- 
nal insertion holes (75) at the connecting posi- 
tion. 

11. The card connecting adapter (100) according to 
claim 10, wherein 

each one of the terminal insertion holes (75) 
corresponds to one of the terminals (20) in the 
second connecting portion (2). 

12. The card connecting adapter (100) according to 
any one of claims 1 to 9, wherein 

the shutter member (7) has a pair of flat plates 
(7A, 7B) arranged opposite to each other with 
the plurality of terminals (20) in the second 
connecting portion (2) interposed therebe- 
tween, so that the plurality of terminals (20) can 
be contained in a containing space between 
the pair of flat plates (7A, 7B) at the protecting 
position, while being exposed from the contain- 
ing space between the pair of flat plates (7A, 
7B) at the connecting position. 
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FIG. 2 B 
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FIG. 4 A 




FIG. 4 B 
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(54) Card connecting adapter 

(57) A card connecting adapter (100) for connect- 
ing, to a card slot (202) of one standard, a card (110) of 
another standard. The adapter (100) has a first connect- 
ing portion (1) corresponding to the card slot (202), a 
second connecting portion (2) corresponding to the 
card (1 10), a plurality of terminals (20) for electrical con- 
nection to the card (110), a shutter mechanism (7, 59, 
60, 73, 74), and a locking mechanism (91, 92). The 
shutter mechanism (7, 59, 60, 73, 74) has a shutter 
member (7) displaceable between a protecting position 
where the terminals (20) are protected from the exterior 



and a connecting position where the terminals (20) are 
exposed, and an interlocking mechanism (59, 60, 73. 
74) for displacing the shutter member (7) in synchroni- 
zation with operations for mounting/removing the card 
(110) on/from the second connecting portion (2). The 
locking mechanism (91 , 92) allows the displacement of 
the shutter member (7) when mounting the card (110), 
while inhibiting the displacement of the shutter member 
(7) when removing the card (110). 
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